In this paper, the onset of the dynamic instability in a floating caliper disc brake system is studied. 
Introduction
A mathematical model of the floating caliper disc brake system has been proposed (see figure 1) . The brake has two main structural parts, namely, the caliper and the yoke. The caliper is designed to supply the normal force required for the braking action, while yoke is meant to restrain the braking force (along the circumferential direction). Both parts are taken into account to derive the equations of motion. The pad is modelled as a mass with small distributed stiffness of the friction lining and with the assumption of the rigid connection (w c1 = w p1 ). The friction coefficient with relative speed between the rubbing surfaces is assumed to be constant.
Governing equations
For the system shown in figure 1 , the equations of motion can be obtained by using Hamilton's principle, as follows;
where L = T − U , T is the kinetic energy, U is the potential energy, and W is the external work. The kinetic and potential energy of the disc are obtained from the Kirchoff's plate theory. Subsequently, the equations of motion are discretized by using Galerkin method with appropriate shape functions as the following,
where R m,n (r) represents the modeshape of the disc in terms of number of nodal diameters (m) and nodal circles (n). Linearizing around the equilibrium point for a constant braking force, the discretized equations of motion can be written in matrix form as
where
, and [C] is asymmetric due to friction force.
Numerical results
In modal analysis, mode (3,1) of the equivalent solid disc is found to be in the frequency range of the squeal (i.e. 1-3 kHz) where 3 is number of nodal diameters and 1 is number of nodal circles. The behavior of the frequencies in considered mode is studied as a function of the friction coefficient (µ). It is found that with gradual increase in µ, the asymmetry in stiffness matrix [C] becomes strong and the real parts of frequencies become positive beyond the critical value (µ cr ). The critical value of the friction coefficient (µ cr ) defines the onset of flutter-type instability. In figure 2 , it is shown that the critical value of the friction coefficient tends to decrease when the braking pressure is increased. The linear damping tends to stabilize the system, as exhibited in figure 2. 
